Synergistic stimulation of S6 ribosomal protein phosphorylation and DNA synthesis by epidermal growth factor and insulin in quiescent 3T3 cells.
Using an improved method to quantify the level of phosphorylation of the S6 ribosomal protein, we have analyzed the effect of growth stimuli on S6 phosphorylation in quiescent murine Swiss/3T3 cells to see if it can be dissociated from the later increase in DNA synthesis. Saturating concentrations of epidermal growth factor (EGF), insulin and serum each stimulate phosphorylation of the S6 ribosomal protein to the same maximal level; this is not so for DNA synthesis. Subsaturating concentrations of EGF and insulin act synergistically to stimulate both S6 phosphorylation and DNA synthesis, but qualitatively the two synergistic interactions are expressed differently. Insulin increases the maximal response of DNA synthesis to EGF, whereas it decreases the concentration of EGF required for half-maximal stimulation of S6 phosphorylation. We conclude that S6 phosphorylation is not a principal regulator of DNA synthesis, and that insulin and EGF regulate both S6 phosphorylation and DNA synthesis through different, but interacting, pathways of action.